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Analysis of China’s Patent Application Concern Based on Visibility Graph Network
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Abstract Patent is an important embodiment of innovation. Many people will inquire about the process of patent application on
the Internet and learn the application steps before patent application. In fact,the online searching is also a way to know whether
innovative enterprises or individuals attach importance to innovation. This paper analyzes the dynamic characteristics of Baidu
search index time series with the keywords of “patent application” from the perspective of a new time series analysis,namely from
the perspective of network. The time series of Baidu search index is transformed into a complex network by using the principle of
visibility graph algorithm,and its parameters are calculated to analyze the topological structure of the network. Firstly,by calcu-
lating the complex network,it can be found that the patent attention of each province has certain differences. Secondly,the study
shows that most of the networks are scale-free networks and the original time series have fractal characteristics. Finally, by clus-
tering, 31 provinces can be divided into 3 categories according to the characteristics of complex networks. This paper analyzes the
data of Baidu search index from 2011 to 2018. By dividing the community structure,the time series period and the central node’s
influence on the search index can be found.
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Fig. 1 Visibility graph algorithm
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Fig. 2 Visibility network construction process and network

feature extraction
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Table 1

Visibility network parameters

R FHE O ER THEBERKE FE FHRERY
Z 21.797 114 32.118 0.06 0.656
J 14.679 73 14.995 0.04 0.637
[E:3 13.529 98 35. 441 0.037 0.62
A 13.299 150 49. 621 0.037 0.489
I3 24.515 39 9.542 0.067 0.771
S 13.863 134 42,748 0.038 0.567
= 10.981 125 38.02 0.03 0.548
b2 8.186 154 50. 709 0.022 0.442
3k 15.233 76 27.719 0.042 0.698
el 15.512 104 33.692 0.043 0.627
ZHIT  13.595 130 40.151 0.037 0.537
EA 19.792 81 23.295 0.054 0.625
# 25. 485 62 16. 355 0.07 0.681
+ 8.022 186 65.911 0.022 0.424
bi 3 23. 94 57 19.674 0.066 0.749
bii 11.288 119 33.908 0.031 0.623
T 22.504 84 24.768 0.062 0.652
M E  29.655 133 39. 565 0.041 0.583
TH 10.959 133 41. 822 0.03 0.525
Hi 8.384 145 44,22 0.023 0.419
i3 23.063 66 26.196 0.063 0.745
7 11.748 137 45.114 0.032 0.552
% 7 19.633 93 26.004 0.054 0.603
i3 35.178 73 13. 688 0.097 0.639
el 22.729 40 11.198 0.062 0.694
X 12.197 112 31.22 0.034 0.558
7 & 6.274 198 67.178 0.017 0.283
e 9.984 145 45,944 0.027 0.472
=% 17.995 122 34.533 0.049 0.592
s 25.995 33 7.442 0.071 0.752
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Fig. 3 Power distribution of visibility network in Anhui province
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Table 2 Power law distribution and goodness of fit of
visibility networks
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Fig.4 System clustering results
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Table 3 National(excluding Hong Kong, Macao and Taiwan

regions) visibility network parameters
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